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Background:  Poor exercise capacity and failure to augment right ventricular (RV) ejection fraction (EF) with exercise predicts poor 
outcome in patients with left ventricular systolic heart failure (HF) but has not been investigated in adults with congenital heart disease and 
RV pathology.
methods:  We performed a retrospective analysis of adults with congenital RV disease who had undergone cardiopulmonary exercise 
test (CPET) and EF assessment during exercise (by standardized radionucleotide ventriculography). Students’ paired T-test was used for 
continuous variables and Fisher’s exact test for categorical variables.
results:  The cohort included 135 CPETs (Table 1; mean follow-up 1.2 years). Tetralogy of Fallot, Ebstein anomaly, and pulmonic stenosis 
were the most common diagnoses. Patients with poor RV exercise reserve were more likely to have a lower peak oxygen uptake (pVO2) 
and lower baseline left ventricular EF. Patients who failed to augment RV EF had a higher likelihood of developing HF (OR 5.4, 95% CI 
1.14-50.5, p=0.01) and arrhythmia (OR 3.2, 95% CI 0.9-14, p=0.03). EF during exercise provided additional information: of the 20 patients 
who had an adverse outcome despite an adequate pVO2>20cc/kg/min, 11 had abnormal RV EF response and were thus identified as 
having an abnormal CPET by the addition of ventriculography.
Conclusion:  Evaluation of RV EF response during exercise identifies patients at higher risk of an adverse outcome.
Characteristic Overall RV EF does not augment(delta 0 or less)
RV EF augments
by 5% or more p-value
Patients with measured RV EF at CPET 135 67 38
Age
(mean +/- SD)
40.8
+/-12.8 41 38.7 0.19
Female gender 49.6% 60.3% 37.8% 0.01
NYHA class 2 or greater 53.9% 60% 37.8% 0.04
CPET results
Peak VO2
(cc/kg/min; mean +/- SD)
20.3
+/- 6.3 19.3 21.7 0.02
RV EF at rest 40.4 41.2 41.2 0.5
LV EF at rest 62.3 59.8 67.0 0.002
Other imaging variables
QRS width 131 130 132 0.62
Indexed RV end diastolic volume by MRI (cc/m2) 118 119 107 0.2
Dilated RV by echocardiogram 75% 74.2% 65.6% 0.47
More than moderate pulmonary regurgitation on TTE 32.2% 32.2% 23.3% 0.46
Outcome
Combined outcome of HF and arrhythmia 40% 42.9% 24.3% 0.024
Heart Failure 18.9% 22.4% 5.4% 0.010
Arrhythmia 23.8% 28.5% 10.8% 0.015
